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Introduction

➢ LIDAR stands for Light Detection And Ranging, which is an active Remote Sensing technique

used to examine the object present on the surface of the earth.

➢ Based on the acquisition and platform type, the usage of LIDAR technology varies from

topographic and bathymetric mapping.

➢ Indoor Mapping is a terrestrial based acquisition technique used to map indoors such as rooms,

balcony, basement etc of a building.

➢ The Building Information Model (BIM) can be created using LIDAR technology, that gives

architecture, civil engineer, planners and construction professionals the insight and tools to

more efficiently plan, design, construct, manage buildings and infrastructure.
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Motivation

➢ The motivation of this research work is to provide an innovative path/idea of using the

recorded geometric 3D information to a semantically tagged 3D models with an interactive

visualization.

➢ The research is carried out to provide a sematic meaning that the lidar information can be

segregated/segmented based on the user needs and purpose.
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Research Objectives

The Main research objective is:

➢ To Create a purified 3D room geometry model with an interactive visualization

The Sub-objectives are:

➢ Reduction/Segmentation of indoor point clouds using Semi-automation technique

➢ Reduction/Segmentation of indoor point clouds using Automation technique

➢ To create a 3D mesh object using Automation technique

➢ Comparison of finding planes using Python and Cloud Compare

➢ To create an interactive 3D model using web technology
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Research Questions [RQ]

➢ What kind of algorithm and model will be used for plane fitting on 3D points?

➢ What are the different criteria to make a plane a wall plane?

➢ What kind of plane points will be extruded in the semi-automated technique?

➢ What is the effort and certainty in interactively performing the automated task?
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Methodology
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Part -1

Semi-Automation
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Methodology

8



RANSAC (Random Sample Consensus)

➢ Ransac stands for Random Sample Consensus is a robust iterative method used to estimate

parameters of a mathematical model from a set of observed points which contains outliers and

noises.

➢ Based on the assigned parameters and values the algorithm works. The working principle of

the algorithm is so simple.

➢ For 2D – Line (Uses LSM, LRM)

➢ For 3D – Plane (Uses LSM, LRM)
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RQ-1
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Sample 1
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➢ 5,480,351 Points

➢ High densely crowded data

➢ Includes texture color

➢ Includes vertex normal

➢ PLY (Polygon File Format)



Down Sampled PCD
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➢ 1623 Points

➢ Includes texture color

➢ Includes vertex normal 

➢ PLY (Polygon File Format)



Iterations
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Plane Criteria & Point Prediction

Research Defined Criteria Iterations 

High Favourable Planes 1, 5, 8, 13, 17 

Medium Favourable Planes 7, 12, 15, 19, 20  

Low Favourable Planes 2, 3, 4, 6, 9, 10, 11, 14, 16, 18 
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Consideration: High Favorable Planes based on suitable iterations

RQ-2



Graphs
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Predicted Points
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Output
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➢ 910 Points

➢ Iterations considered – 1, 5, 8, 13, 17

➢ Outlier Removal – 100%

➢ Major Planes - 2



Comparative Study (Sample 1)

18

➢ Two major planes found

➢ Result output intersection (Visual Cross Validation) is 100%

➢ Outlier/Obstacles removal is 100%

Python Cloud Compare (CC)



Sample 2
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➢ 40,549,076 Points

➢ High densely crowded data

➢ Includes texture color

➢ Includes vertex normal

➢ PLY (Polygon File Format)



Down Sample PCD
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➢ 2,524 Points

➢ Includes texture color

➢ Includes vertex normal

➢ PLY (Polygon File Format)



Iterations
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Plane Criteria & Point Prediction
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Consideration: High Favorable Planes based on suitable iterations

Research Defined Criteria Iterations 

High Favourable Planes 7, 10, 17, 18, 20 

Medium Favourable Planes 2, 6, 14 

Low Favourable Planes 1, 3, 4, 5, 8, 9, 11, 12, 13, 15, 16, 19 

 

RQ-3



Graphs
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Predicted Points
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Output
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➢ 897 Points

➢ Iterations considered – 7, 10, 17, 18, 20

➢ Outlier Removal – 50%

➢ Major Planes - 2



Comparative Study (Sample 2)
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➢ Two major planes found instead of 4 planes

➢ Result output intersection (Visual Cross Validation) is 50%

➢ Vertical wall plane couldn’t be identified in Python (Algorithm Limitation)

Python Cloud Compare (CC)



Algorithm Limitations

➢ The Ransac planes are difficult to predict for the 90° vertical walls. The algorithm uses arctan2

math for the plane angle, but failed to predict vertical geometry planes (walls).

➢ Each iteration for Ransac algorithm is done manually, due to the absence of loop concept in the

algorithm.

➢ Each iteration can fit only one single Ransac plane on the Point cloud data.

➢ Multiple plane fitting on the point cloud data using the defined Ransac algorithm is not

possible.
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Part -2

Automation
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Methodology
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Merging PCD
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LAS Tools (Las Merge)
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Visualization of Merged Point cloud data 



Outlier Removal
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Outlier Selection (PCD)
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Visualization of Point Cloud Outliers



Purified PCD
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Visualization of purified point cloud



Gap Filling
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Visualization of  filled Tripod gaps (Trilinear Interpolation)



Mesh Model
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Visualization of static Mesh model (Outliers)



Mesh Model
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Visualization of Static Mesh Model (Building)

RQ-4



Part -3

Visualization
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Part -A

Point Cloud Visualization
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Potree Converter

➢ The Potree Converter is an open source online based point cloud viewer used for measuring,

projecting and visualizing the point clouds on web.

➢ The Potree Converter normally converts point clouds to a format that is compatible with the

Potree viewer.

➢ The Potree viewer helps to visualize the converted point clouds on web with high-end

functionalities and operations.

➢ The Potree Viewer uses Apache server as a backend for accessing the point cloud data.
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Visualization Elements
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Visualization Elements Description

Appearance Provides functionalities on point cloud budget and field of view angle

Eye-Dome-Lighting Provides functionalities on dome lighting effect on point clouds with radius and strength

parameter

Background Provides functionalities on background colour change

Splat Quality Provides functionalities on point cloud quality and node size

Measurement Tools Provides functionalities on point cloud measurement (point, line, height, volume and area)

Clipping Tools Provides functionalities on clipping of point clouds (box clip, polygon clip and volume clip)

Navigation Provides functionalities on point cloud navigation (earth control, fly control, orbit control etc)

Projection Provides functionalities on different camera projection of point clouds (perspective &

orthographic)

Scene Export Provides functionalities on export of point clouds as a scene (JSON, DXF)

Classification Filter Provides functionalities on visualizing the classified point cloud data (building, trees, forest,

roads etc)



PCD Web Viewer
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Visualization of PCD (Outliers)



PCD Web Viewer
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Visualization of PCD (Buildings)



Part -B

Mesh Model Visualization
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Sketchfab

➢ Sketchfab is an online platform to publish, share, discover, buy and
sell 3D, VR and AR model contents.

➢ It provides a 3D model viewer based on the WebGL and WebVR technologies that allows
users to display 3D models on the web.

➢ The models can be viewed on any mobile browser, desktop browser or Virtual Reality headset.
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Source: Wiki



Visualization Elements
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Visualization Elements Description

Navigation Provides functionalities on model navigation (orbit view & first-person view)

Model Inspector Provides functionalities to inspect the models (geometry, Material channels,

render, viewport & object colour)

Annotations Provides functionalities to annotate the mesh models using numbering

technique

Virtual Reality Provides functionalities to visualize the model using Virtual Reality

technology

Help Provides functionalities on control options help settings



Model Web Viewer
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Visualization of  Mesh Model (Outliers)

Link to Access: https://skfb.ly/6TAwr 



Model Web Viewer
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Visualization of  Mesh Model (Building)

Link to Access: https://skfb.ly/6TCqT



Conclusion

➢ The application use of both semi-automation and automation technique on point clouds has

shown an innovative and ingenious idea for solving the research tasks and objectives of the

research in a very easy and highly efficient way.

➢ For Semi-automation technique, the use of defined computer vision algorithm with point

cloud data (limitations) provides less accuracy and correctness when compared to the inbuilt

software algorithms (automation).

➢ For Automation technique, the use of proper and valid combination of software’s and tools

provides high accuracy and correctness on detecting and extracting the purified room

geometries from outliers and presenting the output models with high interactive visualization

elements.

➢ From the research, the automation technique has gained an upper hand over the semi-

automation technique due to its algorithm limitations.
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Future Works

➢ The prediction of vertical wall planes and extraction of predicted wall points from suitable

planes.

➢ The implementation of loop concepts and automatic extraction of points from suitable planes.

➢ The implementation of Deep Neural Networks (DNN) concept for high accuracy and

correctness on fast and correct plane extraction.
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Any Questions???
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